**Abstract**

Piccolo, a protein of the cytomatrix at the active zone, is involved in the exocytosis and endocytosis of the synaptic vesicles at the presynaptic bouton. It is reported recently that the expression level of Piccolo-encoded *PCLO* mRNA and Piccolo itself changed in the brain of the bipolar disorder and schizophrenia patient. In the present study, therefore, to clarify the neurological function of Piccolo in the development of mental disorders, we generated Piccolo deficient animal by bilaterally microinjecting the adeno-associated virus vector containing *PCLO* miRNA into the prefrontal cortex of the mouse.

In the electrophysiological analysis, the Piccolo knockdown mice were attenuated the paired-pulse facilitation and long-term potentiation in the prefrontal cortex. In the same prefrontal cortex, the phosphorylation level of synaptic vesicle binding protein Synapsin significantly decreased in the Piccolo knockdown mice, but the remarkable abnormalities were not observed on the shape of dendrite and spine and on the expression level of Synaptophysin, NMDAR1 and PSD-95 in the mice. In the behavioral analysis, the Piccolo knockdown mice showed decreased cognitive dysfunction including object recognition, spatial learning and working memory. Furthermore, the locomotor activity in the novel environment increased in the Piccolo knockdown mice, and its hyperlocomotion was improved by the treatment with atypical antipsychotic drug risperidone. Similarly, the impaired prepulse inhibition of the acoustic startle responses in the Piccolo knockdown mice was ameliorated by risperidone.

These results suggest that Piccolo in the prefrontal cortex regulates the release of the neurotransmitter from the presynaptic membrane, and it consequently plays a functional role in the synaptic plasticity, cognitive memory and emotional activity. Furthermore, our observations indicate that the mouse with Piccolo deficient in the prefrontal cortex is useful animal model for the mental disorders such as the manic symptom of bipolar disorder or the positive symptom of schizophrenia.
